Treatment with estrogen protects against ovariectomy-induced hepatic steatosis by increasing AQP7 expression.
Recent evidence has suggested that the marked decrease in ovarian secretion of estrogens in postmenopausal women may be associated with the development of non-alcoholic fatty liver disease. The present study aimed to elucidate the mechanisms by which low levels of estrogen induce fatty liver disease using an ovariectomized (OVX) mouse model and an in vitro cell model. A total of 24 female C57/BL6 mice were divided into four groups: Sham operation, sham operation plus subcutaneous implantation of tamoxifen (TAM), bilateral OVX, and OVX plus subcutaneous implantation of 17β-estradiol (E2). Marked hepatic steatosis and increased expression of lipogenic genes (acetyl‑CoA carboxylase, fatty acid synthase and glycerol-3-phosphate acyltransferase) was observed in the estrogen‑depleted mice (TAM and OVX groups), as compared with in the sham operation group. Treatment with E2 significantly improved hepatic steatosis by decreasing the expression of the aforementioned lipogenic genes. Furthermore, hepatic aquaporin 7 (AQP7) expression was decreased in the estrogen‑depleted mice, but was increased in the OVX + E2 treatment group, as compared with in the sham operation group. These results suggested an association between AQP7 and low estrogen‑induced hepatic steatosis. Subsequently, the functions of AQP7 in hepatic steatosis were investigated using an oleic acid‑induced HepG2 cell model of steatosis. Treatment with E2 alleviated lipid accumulation and decreased the expression of lipogenic genes in vitro; however, such effects were attenuated following transfection with AQP7 small interfering RNA. The present study suggested a mechanism by which low levels of estrogen induce fatty liver disease, and may provide useful information regarding the prevention and treatment of fatty liver disease in postmenopausal women.